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Tabnuua S2. Kputnyeckne nokasatenm kayecTsa A8 UHAYLMPOBAHHbIX NAOPUNOTEHTHbIX CTBONOBbIX KneTok (MIMCK) ong KnuHu4yeckoro npuMeHeHus
Table S2. Critical quality attributes for clinical-grade induced pluripotent stem cells (iPSCs)

Mokasartenb KayecTsa Hopma Mertop, ucnbiTaHuin UcTouHMK
Quality attribute Requirements Test method Reference

MAeHTUYHOCTb (MOANUHHOCTD) / [dentity

AyTeHTudumKaums STR-npodunb knetouHom nuHum UMCK cootBetcTByeT STR- STR-aHanus3 CHocka!
Authentication npoduio NepBUYHbIX KNETOK AOHOpa STR analysis Footnote*
Corresponding STR profiles of the iPSC cell line and the primary donor [25, 26]
cells
leHeTMyeckas cTabunbHOCTb HopManbHbIli (AUNNOUAHBINA) KAPUOTUM NPU UCCNEA0BaHUM G-KkapuoTUnMpoBaHue CHocka?
Genetic stability 220 meTadas’ G-karyotyping Footnote?
Normal (diploid) karyotype in a test involving 220 metaphases® [26]
Jkcnpeccus cneundryeckux MonoxutenbHas skcnpeccus MapkepoBs B bonee yem >70% KneTok MpoToyHas uMtomMeTpus (MUHUMYM ABA MapKepa M3 NPUHATOM CHocka®
MapkepoB rnaBHOro 6aHkKa KieTok naHenun’). ®apmakoneiiHblii MeTOL, Footnote’
Expression of specific markers Positive marker expression in >70% of cells in the master cell bank Flow cytometry. At least two markers from the accepted panel®. [27, 28]

Compendial methods

YucrtoTa / Purity

OcTtaTouHoe coaepxanue OHK OTpuuaTenbHO (819 3NUCOMabHbIX BEKTOPOB £1 KOMMKM NnasmMuabl KonuyecteenHas MLP B pexume peanbHoOro BpeMeHu CHocka*
BeKTopa Ha 100 kneTok®) (nocne npoBeaeHMs BanuaaLmnmnY) Footnote*
Rresidual amount of vector DNA Negative (for episomal vectors < 1 plasmid copy per 100 cells®) Quantitative real-time PCR (after validation)?

XXn3HecnocobHOCTb KNeTok >60% TecT UCKNHYEHNUS KpacuMTens UAM NpoToYHas LUTOMETPUS. CHocka’®
Cell viability (MapmakoneiHbli1 MeToz, Footnote®

Dye exclusion test or flow cytometry. Compendial methods
AKTUBHOCTb / Potency

TecT Ha NNOPUNOTEHTHOCTb MpucyTcTBME KNETOK BCEX TPeX 3apO/blleBbIX IMCTKOB MopMUpoBaHMe KIETOK TPEX 3apOAbILLEBbIX TMCTKOB U/MNK Hanpas- -
Pluripotency test All three germ layer cells neHHas guddepeHumposka. DopMMpoBaHME TEPATOMbI Ha XMUBOTHbIX
Mopensx He TpebyeTcs B KayeCTBe aHaAN3a akTUBHOCTH
Formation of cells of three germ layers and/or directed differentiation.
Teratoma formation in animal models is not required as a potency analysis

besonacHocTb / Safety

CTepunbHOCTBL® [onxeH 6bITb CTepUNbHbIM / Sterile MapmakoneinHbit MeTon / Compendial method CHocka®
Sterility® Footnote®
AnbTepHaTuBHbIe MeToAbl / Alternative methods CHocka’

Footnote’

Mukonnasma OTpuuatensHo / Negative MapmakoneitHbiit MeTon / Compendial method CHocka®
Mycoplasma Footnote®
MUP nocne npoBenenus Banupaumun / PCR after validation CHocka’®

Footnote®

[29]
MocTopoHHME areHTb OTtpuuartensHo / Negative Ha ocHOBe OLLeHKM pUCKa MCXOLHbIX MAaTEPUANOB U CbipbS. CHocka'
Adventitious agents’ (MapmakoneiHblil MeTOA, Footnote®
Based on the risk assessment of raw materials. Compendial methods

bakTepuanbHbie 3HAOTOKCUHbI MeHee 5,0 E3/mn MapMaKonenHbln MeToL, CHocka't
Bacterial endotoxins <5.0 UE/mL Compendial methods Footnote'

Tabnuua coctaBneHa aBTopaMu no AaHHbIM [20] c gononHenusmu / The table is adapted by the authors from [20]

lMpumeyarue. NP - nonumepasHas uenHas peakuns; STR - MeTon KOPOTKMX TaHAEMHbIX NMOBTOPOB.

@ Ecnu aHOManbHbI KapuMoTun KneTok obHapyxeH B nepBbix 20 kapuoTunax, aHanus cnepyeT NOBTOPUTb Ha CBexeM obpasue, Npu obHapyXeHMU M BO BTOPOM obpasLie NMHMA cYMTaeTcs
aHOMasbHOM.

> IMMyHOdEHOTUNMPOBaAHWE C MUHUMYM ABYMSl MapKePaMU 13 CTaHAAPTHOW NaHenu Ans NAOPUNOTEHTHbIX CTBOMIOBbIX KIETOK YenoBeka (nonoxutensHole ans Oct4, TRA-1-60, TRA-1-81, SSEA-3,
SSEA-4, Sox2, Nanog) saBnsietcs o693aTenbHbIM. CnefyeT MCNONb30BaTb KOMBMHALMIO OAHOr0 BHYTpUKAETOYHOro (Hanpumep, Oct4, Sox2 unu Nanog)  o4HOro BHekneTouHoro (Hanpumep, SSEA-4
unu TRA-1-60).

¢ lns 6aHKOB MOCEBHbIX MAaTEPMUANOB M IMaBHOro HaHKa KneTok.

4CnepyeT BbIGpaTh ABE pa3nuyHble 06N1acTH, 06LMe ANs BCeX NNa3MuUA Ans penporpammupoBanus, Hanpumep OriP, EBNA, CAG; Ans noCcTpoeHus CTaHAAPTHOM KanMbpoBOYHOM KpMBOIM HEOBXOAMMO
ncnonb3oBatb AHK xopowo oxapaktepuszoBaHHoi nnHumn UMNCK (Hanpumep, WAQ9), pacTBopsisi B cyb6cTpaTte; BHyTpeHHMe pedepeHTHble nocnenoBatensHocT JHK ponxHbl ncnonb3oBaTtbhes Ans
KONIMYeCTBEHHOM OLLeHKM (AN pacyeTa KONui NnasmMuabl Ha knetky), Hanpumep RNaseP, hTERT; 4yBcTBMTENbHOCTb AOMKHA NO3BONATL 06HapyxumBaTh €1 konuio nnasmuabl Ha 100 kneTtok, a
CTaHAapTHas KpMBas AO/MKHA ObITb NOATOTOBIEHA ANS BKOUEHMS 00pa3LLOB Mo KpaliHei Mepe Ha 1 norapudm Huxe 3TOro YpoBHS, 4TO6bl NPOAEMOHCTPUPOBATL Npeaen 06HapyXeHus.

¢ PekoMeHayeTcs obwas cTpaterns MUKpobuonornyeckoro KOHTPOS, y4UTbIBaloLLas He TONIbKO TeCTUPOBaHME rOTOBOM NPOAYKLMM, HO U BHYTPUNPOM3BOACTBEHHbIA KOHTPO/b.

/ TecTMpoBaHMe Ha HanMuMe HYKNEMHOBbIX KMCNOT M aHTUTen K BMpyCy renatuta B, renatuta C, Bupycy uMMyHogedbuumuta yenoseka 1, 2. B cnyyae ucnonb3oBaHWs peareHTOB XMBOTHOMO
NPOUCXOXAEHNUS AN KYNbTUBUPOBAHNS HEO6XOAMMO NPOBeeHNe COOTBETCTBYIOLLEr0 TECTUPOBAHUS Ha HAaIMYME MOCTOPOHHUX areHTOB XMBOTHOTO MPOUCXOXAEHUS.

Notes. PCR, polymerase chain reaction; STR, Shot Tandem Repeat.

@1f an abnormal cell karyotype is detected in the first 20 karyotypes, the analysis should be repeated on a fresh sample, and if found in the second sample (20 karyotypes), the line is considered
abnormal.

® Immunophenotyping with at least two markers from the standard hPSC panel (positive for Oct4, TRA-1-60, TRA-1-81, SSEA-3, SSEA-4, Sox2, Nanog) is mandatory. A combination of one intra-
cellular (e.g., Oct4, Sox2, or Nanog) and one extracellular (e.g., SSEA-4 or TRA-1-60) should be used.

¢ For seed stocks and Master cell bank.

4 Two different areas common to all plasmids for reprogramming should be selected as specific targets, for example, oriP, EBNA, CAG; DNA from a well-characterized iPSC lineage (for example,
WAQ9) should be used to construct a standard calibration curve by dissolving into a substrate; internal reference DNA sequences should be used for quantification (for calculation of plasmid
copies per cell), for example, RNaseP, hTERT; The sensitivity should allow detection of <1 plasmid’s copy per 100 cells, and a standard curve should be prepared to include samples at least 1
logarithm below this level to demonstrate the detection limit.

¢ A general microbiological control strategy is recommended, taking into account not only the testing of finished products, but in-process control too.

fTesting for the presence of nucleic acids and antibodies to hepatitis B virus, hepatitis C virus, human immunodeficiency virus 1,2. In the case of using reagents of animal origin for expantion, it
is necessary to conduct appropriate testing for the presence of foreign agents of animal origin.

1 Recommendations for the evaluation of animal cell cultures as substrates for the manufacture of biological medicinal products and for the characterization of cell banks. Annex 3. Technical
Report Series No 978.WHO; 2013.
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